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2a )^ This action is FINAL. 2b)D This action is non-final. 
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closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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4) ^ Claim(s) 1-28 and 30-41 is/are pending in the application. 
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5) D Claim(s) is/are allowed. 

6) |EI Claim(s) 1-28 and 30-41 is/are rejected. 

7) 0 Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 
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9) Q The specification is objected to by the Examiner. 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 

This action is in response to an amendment filed 1 1/14/07. 
Claim Objections 

1 . Claims 1 , 26-28, and 29-40 are objected to because of the following informalities: 
The preamble of these claims have misspelled the word 'stacked' as 'stackeded'. 
Appropriate correction is required. 

2. Claim 16 is objected to because of the following informalities: This claim is 
missing comma separators. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1, 3-5, 12, 15, 21-28, 30, 36-39 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Henley et al. (U.S. 6,146,979; hereinafter 'Henley'). 

5. Regarding claims 1 and 26, Henley discloses a method of fabricating a stacked 
structure comprising: 
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a) Selecting a first plate (10, Fig. 11) and a second plate (53, Fig. 14) such that 
a portion of at least one of the first and second plates has a structured 
surface (1 1 1 6, Fig. 1 1 ) (col 7, line 62 - col 8, line 3); 

b) Producing a sacrificial layer (114, Fig. 13) on at least a portion of the surface 
of the first plate or the surface of the second plate (col 8, lines 4-1 3, 59-62); 

c) Bonding the first and second plates together by bonding the sacrificial layer to 
a remaining first or second plate, wherein the structured surface contacts the 
sacrificial layer (col 8, lines 49-50; Fig. 14). 

6. Regarding claim 3, Henley discloses the plates have predetermined physical- 
chemical properties (col 8, line 63 - col 9, line 1). 

7. Regarding claims 4-5, Henley discloses the structured surface has a surface 
roughness of greater than 0.2 nm root-mean-square (RMS) (col 7, lines 63-66, col 4, 
lines 35-37). 

8. Regarding claim 12, Henley discloses smoothing the free surface of at least one 
of the plates before bonding (col 8, lines 10-14). 

9. Regarding claim 15, Henley discloses bonding with a sacrificial bonding agent 
(col 8, lines 40-41, 49-50; Fig. 14). 

10. Regarding claim 21, Henley discloses that the first plate may be removed by 
thinning (col 8, lines 23-26). 

1 1 . Regarding claim 22-23, Henley discloses at least one of the plates comprises a 
silicon semiconductor material (col 8, line 63 - col 9, line 1 ). 
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12. Regarding claims 24-25, Henley discloses the sacrificial layer comprises silicon 
oxide (col 8, lines 40-41 ) or a polymer (col 8, lines 1 0-1 4). 

13. Regarding claims 27-28 and 30, Henley discloses a stacked structure comprising 
a sacrificial layer (114, Fig. 14) between a first substrate (10, Fig. 14) and a second 
substrate (53, Fig. 14), the substrates having predetermined physical-chemical 
properties (col 8, line 63 - col 9, line 1 ), wherein at least a portion of at least one of the 
first or second substrates comprises a structured surface (1116, Fig. 14), wherein the 
structured surface comprises a surface having a roughness greater than 0.2 nm (col 7, 
lines 63-66, col 4, lines 35-37). 

14. Regarding claims 36-37, Henley discloses a major portion at least one of the 
plates comprises a silicon semiconductor material (col 8, line 63 - col 9, line 1). 

15. Regarding claims 38-39, Henley discloses the sacrificial layer comprises silicon 
oxide (col 8, lines 40-41) or a polymer (col 8, lines 10-14). 

16. Claims 1-2, 6-10, 13, 16, 18, 27, 31-34, and 41 are rejected under 35 
U.S.C. 1 02(b) as being anticipated by Enquist (U.S. 2003/01 1 9379 A1 ). 

17. Regarding claim 1, Enquist discloses a method of fabricating a stacked 
structure comprising: 

a) Selecting a first plate (10, Fig. 2) and a second plate (16, Fig. 3) such that a 
portion of at least one of the first and second plates has a structured surface 
([0062], [0065]); 
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b) Producing a sacrificial layer (12, Fig. 2) on at least a portion of the surface of 
the first plate or the surface of the second plate ([0063]); 

c) Bonding the first and second plates together by bonding the sacrificial layer to 
a remaining first or second plate, wherein the structured surface contacts the 
sacrificial layer ([0065]; Fig. 3-4). 

18. Regarding claim 2, Enquist discloses both plates contain structured surfaces 
([0062], [0065]; Fig. 3). 

19. Regarding claims 6-10, Enquist discloses at least one of the plates initially 
includes a surface layer (17, Fig. 3) comprises a monocrystalline or silicon containing 
predetermined properties ([0063], [0065]). 

20. Regarding clam 1 3, Enquist discloses smoothing the free surface of the sacrificial 
layer and the free surface of at least one of the plates before bonding ([0062], [0065]). 

21. Regarding claims 16 and 18, Enquist discloses bonding assisted by a thermal 
treatment atmosphere ([0065]). 

22. Regarding claim 27 discloses stacked structure comprising a sacrificial layer (12, 
Fig. 4) between a first substrate (10, Fig. 4) and a second substrate (16, Fig. 4), wherein 
at least a portion of at least one of the first or second substrates comprises a structured 
surface, wherein the structured surface comprises a surface having a roughness greater 
than a predetermined value ([0062]-[0065]). 

23. Regarding claims 31-34, Enquist discloses at least one of the plates initially 
includes a surface layer (17, Fig. 3) comprises a monocrystalline or silicon containing 
predertermined physical-chemical properties ([0063], [0065]). 
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24. Regarding claim 41, Enquist discloses producing a supplemental sacrificial layer 
(17, Fig. 3) on the remaining first or second plate ([0063], [0065]). 

25. Claims 1, 6, 9, 1 1, 17, 27, 31, 34-35, and 40 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Tong et al. (U.S. 6,902,987 B2; hereinafter Tong'). 

26. Regarding claims 1 and 27, Tong discloses a method of fabricating a stacked 
structure comprising: 

a) Selecting a first plate (30, Fig. 3A) and a second plate (35, Fig. 3D) such that 
a portion of at least one of the first and second plates has a structured 
surface with a roughness greater than a predetermined threshold (col 4, line 
58 - col 5, line 5); 

b) Producing a sacrificial layer (33, Fig. 3A) on at least a portion of the surface of 
the first plate or the surface of the second plate (col 5, lines 5-15); 

c) Bonding the first and second plates together by bonding the sacrificial layer to 
a remaining first or second plate, wherein the structured surface contacts the 
sacrificial layer (col 6, lines 58-65; Fig. 3E). 

27. Regarding claims 6, 9, 1 1 , 31 , 34, and 35, Tong discloses that one of the plates 
initially includes a surface layer (36, Fig. 3D) comprising silicon nitride with 
predetermined properties (col 6, lines 19-24, 58-65; col 5, lines 5-15). 

28. Regarding claim 17, Tong discloses applying a selected atmosphere prior to 
bonding (col 5, lines 57-64; Fig. 3C). 

29. Regarding claim 40, Tong discloses at least one of the first or second substrates 
comprises a thin layer (col 4, line 58 - col 5, line 5). 
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Claim Rejections - 35 USC § 103 

30. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

31. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Henley 
et al. (U.S. 6,146,979; hereinafter 'Henley') as applied to claim 1 above, and further in 
view of Maleville et al. (U.S. 6,429,094 B1 ; hereinafter 'Maleville'). 

32. Regarding claim 14, Henley discloses that the substrates are bonded together 
but does not disclose that such a procedure is done via molecular bonding. However, 
Maleville discloses the use of molecular bonding in forming an SOI-type substrate (col 
3, lines 51-54) since it allows for a strong bond between two substrates and enables un- 
bonding of the substrates along the bonding interface (col 3, lines 38-42). Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to modify the invention of Henley with bonding by molecular bonding, as 
taught by Maleville, so as to achieve a strong bond between two substrates while also 
enabling un-bonding of the substrates along the bonding interface. 

33. Claims 19-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Enquist (U.S. 2003/0119379 A1) as applied to claim 16 above, and further in view of 
Haberger et al. (U.S. 6,417,075 B1; hereinafter 'Haberger'). 

34. Enquist does not disclose exposing the wafers to an open air environment before 
or during bonding. However, Haberger discloses exposing wafers to an open air 
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environment so as to form a natural oxide layer which serves as a bonding area (col 4, 
lines 61-64). Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to modify the invention of Enquist with exposing 
the wafers before and during bonding to an open air environment, as taught by 
Haberger, so as to form a natural oxide on the wafer which serves as the bonding area. 

Response to Arguments 
35. Applicant's arguments with respect to claim 1-28 and 30-41 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Reema Patel whose telephone number is (571)270- 
1436. The examiner can normally be reached on M-F, 8:00-4:30 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Lebentritt can be reached on 571-272-1873. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



RSP 

2/1/08 

/Michael S. Lebentritt/ 

Supervisory Patent Examiner, Art Unit 2812 



